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(57) ABSTRACT

Disclosed herein are an apparatus and method for virtual
golf simulation imaging a mini map that provides contents
on the mini map for allowing a golfer to recognize the state
of'a golf course and a state in which a round of golf is being
currently played in a virtual golf process through virtual golf
simulation in a more active user-oriented form. The appa-
ratus includes a simulation means for performing golf simu-
lation on a virtual golf course, an image processing means
for displaying a golf simulation image obtained by the
simulation means and a mini map image having a down-
scaled image of the virtual golf course displayed in a
predetermined region of the golf simulation image, and a
mini map control means for controlling a plurality of mini
maps showing states and information changed according to
progress of the virtual golf simulation performed in the
virtual golf course to be displayed step by step.

12 Claims, 11 Drawing Sheets
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APPARATUS AND METHOD FOR VIRTUAL
GOLF SIMULATION IMAGING MINI MAP

CROSS REFERENCE TO PRIOR
APPLICATIONS

This application is a National Stage Patent Application of
PCT International Patent Application No. PCT/KR2010/
009563 (filed on Dec. 30, 2010) under 35 U.S.C. §371,
which claims priority to Korean Patent Application Nos.
10-2009-0136256 (filed on Dec. 31, 2009) and 10-2009-
0136257 (filed on Dec. 31, 2009), which are all hereby
incorporated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a virtual golf simulation
apparatus, and, more particularly, to a virtual golf simulation
apparatus wherein a virtual golf course is imaged and
simulated, and the trajectory of a golf ball hit by a user, i.e.
a golfer, is simulated in the virtual golf course.

BACKGROUND ART

With the recent upsurge of the golfing population, a
so-called screen golf system has gained popularity, which
allows a golfer to practice golf and to enjoy a virtual golf
game using a virtual golf simulation apparatus.

The screen golf system senses the velocity and direction
of a golf ball that a golfer hits onto a screen installed indoors
for displaying a virtual golf range, and displays the trajec-
tory of the golf ball on the screen.

The screen golf system implemented using the virtual golf
simulation apparatus characteristically offers the same sense
of reality that a golfer would feel in a real golf course, when
the golfer hits a golf ball in the same manner as in a golf
practice range.

It is necessary for the virtual golf simulation apparatus to
provide various contents based on various kinds of advanced
apparatuses and systems, which cannot be provided by a real
golf course or a golf practice range, thereby inducing interest
of golfers in addition to provision of the same sense of
reality that a golfer would feel playing a round of golf in a
real golf course.

DISCLOSURE OF INVENTION
Technical Problem

Therefore, it is an object of the present invention to
provide an apparatus and method for virtual golf simulation
imaging a mini map that is capable of providing contents on
the mini map for allowing a golfer to recognize the state of
a golf course and a state in which a round of golf is being
currently played at a glance in a virtual golf process through
virtual golf simulation in a more active user-oriented form,
thereby improving golfer convenience and inducing interest
in virtual golf.

Solution to Problem

In accordance with one aspect of the present invention,
the above and other objects can be accomplished by the
provision of an apparatus for virtual golf simulation in a golf
course including a simulation means for performing golf
simulation on a virtual golf course, an image processing
means for displaying a golf simulation image simulated by
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the simulation means and a mini map image having a
downscaled image of the virtual golf course displayed in a
predetermined region of the golf simulation image, and a
mini map control means for controlling a plurality of mini
maps showing states and information changed according to
progress of the virtual golf simulation performed in the
virtual golf course to be displayed step by step.

In accordance with another aspect of the present inven-
tion, there is provided an apparatus for virtual golf simula-
tion in a golf course including a simulation means for
performing golf simulation on a virtual golf course, an
image processing means for displaying a golf simulation
image obtained by the simulation means and a mini map
image in which the virtual golf course is displayed in a
predetermined region of the golf simulation image in a
scaled-down state, and an animation means for displaying
the trajectory of a golf ball calculated by the simulation
means on the mini map during the progress of the golf
simulation and displaying an animation in which the size of
the golf ball displayed on the mini map is changed according
to the trajectory height of the golf ball on the mini map.

In accordance with another aspect of the present inven-
tion, there is provided an apparatus for virtual golf simula-
tion in a golf course including a simulation means for
performing golf simulation on a virtual golf course, an
image processing means for displaying a golf simulation
image obtained by the simulation means and a mini map
image having a downscaled image of the virtual golf course
displayed in a predetermined region of the golf simulation
image, and a weather animation means for displaying
weather conditions according to weather information on at
least one selected from a group consisting of wind direction,
wind velocity, rainfall, and snowfall in the corresponding
golf course on the mini map in the form of an animation.

In accordance with another aspect of the present inven-
tion, there is provided a method for virtual golf simulation
in a golf course including sensing a hit golf ball, simulating
a trajectory of the golf ball in the virtual golf course based
on the sensing result, determining progress conditions of the
virtual golf simulation according to the simulation result,
and displaying a mini map based on a corresponding step
among a plurality of mini maps showing states and infor-
mation changed in a step by step fashion according to the
determined progress conditions of the virtual golf simula-
tion.

In accordance with another aspect of the present inven-
tion, there is provided a method for virtual golf simulation
in a golf course including displaying a virtual golf course
image and a mini map of the golf course, sensing a hit golf
ball, simulating a trajectory of the golf ball in the virtual golf
course based on the sensing result, and displaying an ani-
mation in which the size of the golf ball is changed accord-
ing to the trajectory height of the golf ball based on the
simulation on the mini map.

In accordance with a further aspect of the present inven-
tion, there is provided a method for virtual golf simulation
in a golf course including performing golf simulation with
respect to a virtual golf course, displaying a mini map
having a downscaled image of the virtual golf course
displayed in a predetermined region of the golf simulation
image, displaying a wind object indicating wind direction
and wind velocity on the mini map according to weather
information in the corresponding golf course, and control-
ling the wind object to be moved in a direction correspond-
ing to the wind direction according to the weather informa-
tion at a velocity corresponding to the wind velocity
according to the weather information.
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Advantageous Effects of Invention

In the virtual golf simulation apparatus and method
according to the present invention as described above, it is
possible to provide contents on the mini map for allowing a
golfer to recognize the state of a golf course and a state in
which a round of golf is being currently played at a glance
in a virtual golf process through virtual golf simulation in a
more active user-oriented form. Consequently, the present
invention has the effect of improving golfer convenience and
inducing interest in virtual golf.

BRIEF DESCRIPTION OF DRAWINGS

The above and other objects, features and other advan-
tages of the present invention will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a view illustrating a screen golf system to which
a virtual golf simulation apparatus according to an embodi-
ment of the present invention is applied;

FIG. 2 is a block diagram illustrating a control system of
a virtual golf simulation apparatus according to an embodi-
ment of the present invention;

FIG. 3 is a view illustrating an example of an image
output to a screen in the screen golf system shown in FIG.
1

FIGS. 4(a), 4(b) and 4(c) are views illustrating mini maps
provided by a virtual golf simulation apparatus according to
an embodiment of the present invention;

FIG. 5 is a view illustrating a mini map provided by a
virtual golf simulation apparatus according to another
embodiment of the present invention;

FIGS. 6(a), 6(b) and 6(c) are views illustrating mini maps
provided by a virtual golf simulation apparatus according to
another embodiment of the present invention;

FIGS. 7(a), 7(b) and 7(c) are views illustrating mini maps
provided by a virtual golf simulation apparatus according to
another embodiment of the present invention;

FIG. 8 is a flow chart related to mini maps provided by the
virtual golf simulation apparatus according to the present
invention;

FIGS. 9 to 11 are views illustrating weather animation
examples which are displayed on a mini map provided by a
virtual golf simulation apparatus according to a further
embodiment of the present invention; and

FIG. 12 is a flow chart related to a weather animation
provided by the virtual golf simulation apparatus according
to the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

Now, exemplary embodiments of a virtual golf simulation
apparatus according to the present invention will be
described in detail with reference to the accompanying
drawings.

The virtual golf simulation apparatus according to the
present invention may be embodied in various forms. Typi-
cally, the virtual golf simulation apparatus according to the
present invention may be applied to a so-called screen golf
system.

FIGS. 1 and 2 illustrate an example in which a virtual golf
simulation apparatus according to the present invention is
applied to a screen golf system, to which, however, the
present invention is not limited. For example, the present
invention may be applied to all kinds of systems and/or
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apparatuses that are capable of simulating and imaging a
virtual golf course and simulating a virtual golf ball image.

Hereinafter, an example in which a virtual golf simulation
apparatus and method according to the present invention are
applied to a screen golf system will be described with
reference to FIGS. 1 to 2.

As shown in FIGS. 1 and 2, a virtual golf simulation
apparatus according to an embodiment of the present inven-
tion includes a sensing device S for sensing a golf swing
performed by a golfer and/or the movement of a golf ball B
hit by the golfer, an image output unit 40 for outputting a
predetermined image to a screen 30 disposed in front of the
image output unit 40, and a simulation means, i.e. a simu-
lator 20, for storing and processing all data necessary for
virtual golf simulation.

Also, the virtual golf simulation apparatus according to
this embodiment of the present invention further includes a
manipulation unit for allowing a golfer to manipulate a
system setting or various kinds of settings necessary to
perform a virtual golf game.

FIG. 1 illustrates a keyboard and mouse set 50 as an
example of the manipulation unit. A touch screen 70
mounted at a side wall W of a booth may be provided as an
example of the manipulation unit.

Meanwhile, although not shown, a remote control (not
shown) may be provided as the manipulation unit so that the
remote control can directly communicate with the simulator
or the touch screen to manipulate virtual golf simulation.

It may be inconvenient for a golfer standing on a swing
plate 10 to manipulate the keyboard and mouse set 50 or the
touch screen 70 shown in FIG. 1. For this reason, it may be
possible to provide a key manipulation unit (not shown)
disposed at the swing plate 10 for allowing a golfer who is
ready to swing on the swing plate 10 to conveniently
manipulate settings for virtual golf simulation as an example
of the manipulation unit.

Also, a camera 60 may be mounted to the side wall W of
the booth to capture swings of a golfer, as shown in FIG. 1.

Meanwhile, the simulator 20 may include an image pro-
cessing means C, a storage unit T and a controller M.

The storage unit T stores all data necessary for virtual golf
simulation including data on a virtual golf course. The image
processing means C is provided to process all images related
to virtual golf simulation, such as images related to a virtual
golf course, images related to movement of a golf ball, and
images for menu selection, as data stored in the storage unit
T.

The controller M is provided to perform various calcula-
tions for virtual golf simulation and to control components
of the virtual golf simulation apparatus.

That is, when a golfer hits a golf ball on the swing plate
10 to the screen 30, the sensing device S senses the shot of
the golf ball, and transmits the sensing result to the control-
ler M. The controller M transmits the sensing result to the
image processing means C. The image processing means C
extracts golf simulation image information, such as a move-
ment image of the golf ball, from the storage unit T in
consideration of movement properties of the golf ball. The
golf simulation image information is projected on the screen
30 through the image output unit 40 so that a golf game
through virtual simulation is performed.

Although not clearly shown in FIG. 1, the sensing device
S (see FIG. 2) may be embodied by an infrared light
transmitting and receiving sensor mounted at the swing plate
10 or a camera sensor mounted at the ceiling or the wall. In
addition, the sensing device S may be embodied by other
different sensors.
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FIG. 3 is a view illustrating an example in which an image
output from the virtual golf simulation apparatus according
to this embodiment of the present invention as described
above is displayed on the screen 30.

As shown in FIG. 3, the virtual golf simulation apparatus
according to this embodiment of the present invention is
configured to provide a simulation image 100 of a virtual
golf course embodied by the simulation means and an image
of'a mini map 200 having a downscaled image of the virtual
golf course displayed in a predetermined region of the golf
simulation image through the image processing means C.

On the mini map 200 are displayed a downscaled image
of all or some of a hole at which a virtual golf game is being
currently played and information on the state of the hole so
that the downscaled image and the state information can be
recognized at a glance.

Also, the virtual golf simulation apparatus according to
this embodiment of the present invention further includes a
mini map control means for displaying a plurality of mini
maps showing states and information changed according to
progress of the virtual golf simulation performed in the
virtual golf course step by step.

That is, FIG. 4(a) illustrates a hole mini map 210, FIG.
4(b) illustrates a double mini map 220, and FIG. 4(c)
illustrates a green mini map 230. The mini map control
means of the virtual golf simulation apparatus according to
this embodiment of the present invention provides the above
mini maps in a step by step fashion according to the progress
of the virtual golf simulation.

The hole mini map 210 shows the entire area of a
corresponding hole. The double mini map 220 separately
shows a specific area adjacent to a green G of the corre-
sponding hole and a green area G1. The green mini map 230
shows the state of a green G2 and various kinds of infor-
mation on the green G2.

A fairway F, a rough R, a bunker K, and a green G are
selectively displayed on the hole mini map 210 and the
double mini map 220. Preferably, golf balls 1 and 4, etc. hit
by golfers are displayed using different colors.

Preferably, the golf ball 1 hit by the golfer who is
currently playing is displayed together with a guide line 2
and a target point 3. Preferably, the guide line 2 and the
target point 3 are changed through manipulation performed
by the golfer using the manipulation unit.

In a case in which the target point 3 is not located at the
hole cup H (in a case in which the golf ball is distant, more
than a predetermined distance, from the hole cup with the
result that it is difficult for the golfer to locate the target point
3 at the hole cup H by manipulating the guide line 2), the
hole mini map 210 is preferably displayed. On the other
hand, in a case in which the target point 3 is located at the
hole cup H (in a case in which the golf ball is not located on
the green G, and the golf ball is close, less than the
predetermined distance, to the hole cup with the result that
it is easy for the golfer to locate the target point 3 at the hole
cup H by manipulating the guide line 2), the double mini
map 220 is preferably displayed.

When the golf ball 1 has duly reached the green G, the
green mini map 230 is preferably displayed.

The mini map display sequence may be changed accord-
ing to the state of a hole at which a round of golf is being
currently played. For a par 5 hole, for example, the hole mini
map 210, the double mini map 220, and the green mini map
230 may be sequentially displayed. For a par 3 hole, on the
other hand, the hole mini map 210 is displayed, and, when
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a first shot has duly reached the green G, the green mini map
230 is immediately displayed without displaying the double
mini map 220.

Preferably, the green G1 on the double mini map 220
briefly shows information on the state of the green. That is,
topographical information of the green may be displayed
using contour lines, color change, or brightness change.

Preferably, the green G2 on the green mini map 230
concretely shows information on the state of the green.

That is, it is possible to display high and low guide
information (not shown) necessary to show and guide the lie
of a green through color change or brightness change and
information on comparison between the topographical
height of a place at which the golf ball is located and the
topographical height of the hole cup in the form of texts or
simple symbols.

In this way, the mini maps are actively changed according
to simulation progress conditions, and therefore, it is pos-
sible to provide active contents for golfers through the mini
maps.

Hereinafter, a mini map provided by a virtual golf simu-
lation apparatus according to another embodiment of the
present invention will be described in detail with reference
to FIG. 5.

FIG. 5 is a view illustrating a moving route of a golf ball
displayed in the form of an animation on a hole mini map.

That is, the virtual golf simulation apparatus according to
this embodiment of the present invention is characterized in
that the virtual golf simulation apparatus includes an ani-
mation means for displaying the movement of a golf ball on
a mini map in the form of a predetermined animation when
the golf ball hit by a golfer is sensed and simulated by a
sensing device during the progress of virtual golf simulation.

The moving animation of the golf ball on the mini map
may be displayed in various forms. In an example shown in
FIG. 5, an animation in which the size of the golf ball is
changed according to the flight height of the golf ball based
on the trajectory of the golf ball, which is being simulated,
is displayed.

That is, as shown in FIG. 5, the golf ball is moved in states
of al—=a2—>a3—ad4—a5. In the respective states, the size of
the golf ball is different from each other. That is, the size of
the golf ball is gradually increased until the golf ball flies to
the highest (in the state of a3), and the size of the golf ball
is gradually decreased from the state of a3 until the golf ball
falls on the fairway F, which is displayed in the form of an
animation.

Also, although not shown in the drawing, the animation
means of the virtual golf simulation apparatus according to
this embodiment of the present invention may be configured
to display an animation in which the golf ball moving on the
mini map is rotated based on a spin value of the golf ball
measured by the sensing device.

In particular, as shown in FIG. 5, it is possible to simul-
taneously provide an animation in which the size of the golf
ball is changed according to the flight height of the golf ball
based on the trajectory of the golf ball and an animation in
which the golf ball is rotated based on the measured spin
value of the golf ball on the mini map.

In this way, the animation on movement of the golf ball
is vividly and excitingly displayed on the mini map, and
therefore, it is possible to provide active contents for golfers
through the mini map.

In FIG. 5, reference symbols F, R, G and H indicate a
fairway, a rough, a green and a hole cup, respectively.
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Hereinafter, mini maps provided by a virtual golf simu-
lation apparatus according to another embodiment of the
present invention will be described in detail with reference
to FIG. 6.

FIG. 6(a) illustrates a hole mini map 210. A mini map 211
illustrated in FIG. 6(5) is a map which is scaled up according
to a ratio of the currently remaining distance to the initial
distance on the hole mini map. A mini map 212 illustrated
in FIG. 6(c) is a map which is scaled up according to a ratio
of the remaining distance on the mini map 211 illustrated in
FIG. 6(b). Here, the remaining distances is the distance
between the golf ball and the hole cup.

That is, the virtual golf simulation apparatus according to
this embodiment of the present invention is characterized in
that the virtual golf simulation apparatus includes a mini
map control means for controlling a hole at which a round
of golf is being currently played on the mini maps according
to a ratio of the currently remaining distance to the initial
distance on the hole at which the round of golf is being
currently played in the virtual golf course based on the
progress conditions of the golf simulation to be displayed in
a scaled-up state or in a scaled-down state.

As shown in FIG. 6, the entire sizes of the mini maps are
the same, and the image of the hole is scaled up according
to a ratio of the currently remaining distance to the initial
distance. If the remaining distance is decreased, the mini
maps are scaled up. On the other hand, if the remaining
distance is increased, the mini maps are scaled down.

Preferably, both the golf ball 1 and the hole cup H are
included when the mini maps are scaled up or down.

In this way, the mini maps are displayed in a scaled-up
state or in a scaled-down state according to simulation
progress conditions in addition to the virtual golf simulation
image, and therefore, it is possible to provide active contents
for golfers through the mini maps.

FIG. 7 illustrates modes in which the green mini map is
rotated through manipulation performed by a golfer using
the manipulation unit.

That is, the green G2 on the green mini map is rotated
according to manipulation performed by the golfer using the
manipulation unit. At this time, the green G2 on the green
mini map may be rotated about the golf ball 1 or about the
hole cup H.

In this way, a golfer may rotate the green to confirm the
state of the green when the golfer putts a golf ball, and
therefore, it is possible to provide active golfer-oriented
contents.

Hereinafter, a flow chart related to mini maps provided by
the virtual golf simulation apparatus according to the present
invention will be described. The flow chart of FIG. 8 is
applied to the respective embodiments of the virtual golf
simulation apparatus according to the present invention.

First, an image of a hole at which a round of golf is played
and a hole mini map are displayed upon start of virtual golf
simulation (S10).

When a golfer hits a golf' ball on a swing plate, the hit golf
ball is sensed by the sensing device (S20).

The trajectory of the golf ball is simulated and imaged
according to the sensing result. At this time, the route of the
golf ball is displayed in the form of an animation on a hole
mini map (S30).

Subsequently, it is determined whether the virtual golf
ball has duly reached a green (S40). Upon determining that
the virtual golf ball has duly reached the green, a green mini
map is displayed (S41).

Upon determining that the virtual golf ball has not duly
reached the green yet, on the other hand, it is determined
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whether the remaining distance from the golf ball to the hole
cup has been decreased as compared with a previous posi-
tion (S50).

Upon determining that the remaining distance has been
decreased, it is determined whether a target point is located
on the hole cup (S60). Upon determining that the target point
is located on the hole cup, a double mini map is displayed
(S61). Upon determining that the target point is not located
on the hole cup, on the other hand, the hole mini map is
maintained. In this case, however, the hole mini map is
displayed in a state in which the hole mini map is scaled up
at a predetermined ratio (S62).

Upon determining that the remaining distance has not
been decreased, on the other hand, it is determined whether
the remaining distance has been increased (S70). Upon
determining that the remaining distance has been increased,
the hole mini map is displayed in a state in which the hole
mini map is scaled down at a predetermined ratio (S71).

Hereinafter, a virtual golf simulation apparatus according
to a further embodiment of the present invention will be
described in detail with reference to FIGS. 9 to 12.

The virtual golf simulation apparatus according to this
embodiment of the present invention shown in FIGS. 9 to 12
is characterized in that the virtual golf simulation apparatus
includes a weather animation means for displaying weather
conditions according to weather information on wind direc-
tion, wind velocity, rainfall, snowfall, etc. in a corresponding
golf course on a mini map in the form of an animation.

FIGS. 9 and 10 illustrates examples in which weather
conditions according to weather information on wind direc-
tion and wind velocity in a corresponding golf course is
displayed on the mini map in the form of an animation.

As shown in FIGS. 9 and 10, the mini map is a map
displayed in a state in which a corresponding hole is scaled
down. A fairway F, a rough R, a bunker K, a green G, and
a hole cup H are selectively displayed on the mini map.

The weather animation means displays weather informa-
tion on wind direction and wind velocity in the golf course
on the mini map in the form of a weather animation. As
shown in FIGS. 9 and 10, a wind object 300 may be
displayed on the mini map 200 to display wind direction and
wind velocity in the form of an animation using the wind
object 300.

The wind object 300 may be displayed in various forms.
FIGS. 9(a) and 9(b) illustrate the wind object 300 which is
displayed in the shape of an arrow.

As shown in FIGS. 9(a) and 9(b), the arrow-shaped wind
object 300 is displayed to cover a portion of the mini map.
In this case, however, the wind object 300 exhibits a
predetermined degree of transparency so that the state of the
mini map 200 is revealed.

As shown in FIGS. 9(a) and 9(b), therefore, a direction
indicated by the wind object 300 is wind direction.

Also, the wind object 300 is displayed in the form of an
animation which is changed from a state shown in FIG. 9(a)
to a state shown in FIG. 9(5), i.e. the color of which is
changed in a gradation mode. Preferably, wind velocity is
indicated according to change speed of the gradation.

That is, the wind object 300 shown in FIG. 9 is displayed
in the form of an animation which is repeatedly changed
from the state shown in FIG. 9(a) to the state shown in FIG.
9(b). Fast change of the gradation indicates that the wind
velocity is high. On the other hand, slow change of the
gradation indicates that the wind velocity is low.
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Also, a text display means 400 is preferably displayed on
the mini map 200 for providing text information on wind
direction and/or wind velocity in addition to the wind object
300.

Meanwhile, the wind object 300 shown in FIGS. 10(a)
and 10(b) is displayed to cover the mini map 200 at a
predetermined degree of transparency while the wind object
has no specific shape. The wind object is animated so that
the wind object is moved in a direction based on wind
direction to indicate wind direction and wind velocity.

That is, the wind object 300 is moved from a state shown
in FIG. 10(a) to a state shown in FIG. 10(b). The direction
in which the wind object 300 is moved corresponds to wind
direction, and the velocity at which the wind object 300 is
moved corresponds to wind velocity. Movement of the wind
object 300 in the southwestern direction indicates a south-
western wind. Also, fast movement of the wind object
indicates that the wind velocity is high. On the other hand,
slow movement of the gradation indicates that the wind
velocity is low.

Reference numeral 400 indicates a text display means for
providing text information on wind direction and/or wind
velocity.

As described above, a weather animation on wind direc-
tion and wind velocity is displayed on the mini map, and
therefore, it is possible to provide more active contents
through the mini map. Also, it is possible for a golfer to
intuitively obtain feeling on wind direction and wind veloc-
ity and, in addition, to feel a particular interest.

Meanwhile, as shown in FIGS. 11(a) and 11(b), weather
information on rainfall or snowfall may be displayed on the
mini map 200 in the form of weather information.

That is, as in an example shown in FIG. 11(a), a cloud
image is displayed on the upper end of the mini map 200,
and it is animated that rain falls from a cloud with the result
that it is possible for a golfer to recognize that rain is falling
in a current golf course through the mini map.

Also, as in an example shown in FIG. 11(5), a cloud image
is displayed on the upper end of the mini map 200, and it is
animated that snow falls from a cloud with the result that it
is possible for a golfer to recognize that snow is falling in a
current golf course through the mini map.

Hereinafter, a weather information provision flow on the
mini map provided by the virtual golf simulation apparatus
according to the present invention will be described in detail
with reference to a flow chart shown in FIG. 12.

As shown in FIG. 12, displaying a weather animation on
weather information through the mini map starts with load-
ing or reception of the weather information (S100).

A virtual golf course may simulate a real golf course. The
simulator of the virtual golf simulation apparatus receives
weather information on the real golf course from a weather
information server, and a weather animation is displayed on
the mini map based on the received weather information
(S200).

Also, the weather information may be set as arbitrary
information, and the weather animation may be displayed on
the mini map based on the arbitrary information. That is,
data on weather information may be stored in the storage
unit of the simulator, and the weather information is loaded
to the controller according to predetermined program so that
the controller displays a weather animation on the mini map
through the image processing means (S200).

Meanwhile, either arbitrary weather information stored in
the storage unit of the simulator or weather information
received from the weather information server in real time
may be changed or updated with the passage of time. The
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controller determines whether the weather information has
been changed (S300). Upon determining that the weather
information has been changed, the weather animation is
changed and displayed according to the changed weather
information (S400).

MODE FOR THE INVENTION

Various embodiments of an apparatus and method for the
virtual golf simulation imaging mini map have been
described in the best mode for carrying out the invention.

INDUSTRIAL APPLICABILITY

In the apparatus and method for the virtual golf simulation
imaging the mini map according to the present invention as
described above, it is possible to provide contents on the
mini map for allowing a golfer to recognize the state of a
golf course and a state in which a round of golf is being
currently played at a glance in a virtual golf process through
virtual golf simulation in a more active user-oriented form,
thereby improving golfer convenience and inducing interest
on virtual golf. Consequently, the present invention can be
widely used in industries related to the apparatus and
method for the virtual golf simulation imaging the mini map.

The invention claimed is:
1. A method for virtual golf simulation for a user to play
golf on a virtual golf course, the method comprising:
sensing a flight of a golf ball hit by the user;
simulating a trajectory of the hit golf ball on a hole of the
virtual golf course currently played, based on a sensing
result;
displaying on a screen or a display device a simulation
image which shows the simulated trajectory of the hit
golf ball on the hole currently played;
displaying in a predetermined region of the simulation
image a mini map which shows a downscaled image of
a whole or a part of the hole currently played together
with a state and information on the hole;
displaying on the displayed mini map a wind object which
indicates a wind direction and a wind velocity accord-
ing to weather information on the virtual golf course
currently played, wherein the wind object is overlapped
with the downscaled image of the whole or the part of
the hole on the displayed mini map at a predetermined
degree of transparency such that a part of the mini map
illustrated under the overlapped wind object is visible;
and
moving the wind object overlapped with the downscaled
image on the displayed mini map from a first position
to a second position on the downscaled image on the
displayed mini map in a direction corresponding to the
wind direction at a velocity corresponding to the wind
velocity according to the weather information such that
the part of the downscaled image on the mini map
illustrated under the overlapped moving wind object is
visible and a size of an area that the downscaled image
is overlapped with the wind object varies.
2. The virtual golf simulation method according to claim
1, wherein the wind direction and the wind velocity dis-
played in the form of the animation on the displayed mini
map are obtained from predetermined weather information
which is stored or obtained from weather information
received from a weather information server.
3. The virtual golf simulation method according to claim
1, wherein the step of displaying the wind object comprises
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displaying the weather information on the downscaled
image of the hole on the displayed mini map in the form of
predetermined text.

4. The virtual golf simulation method according to claim
1, wherein the step of displaying the wind object comprises
animating the wind object in which at least one of a shape,
a form, and a color of the wind object is changed on the
displayed mini map.

5. The virtual golf simulation method according to claim
1, wherein a moving velocity of the animated wind object is
changed in correspondence to the wind velocity of the wind
object according to the weather information.

6. A virtual golf simulation apparatus for a user to play
golf on a virtual golf course realized by imaging processing,
comprising:

a sensing device which senses a golf ball hit by the user;

a controller which simulates a trajectory of the hit golf

ball on a hole of the virtual golf course currently
played, based on a sensing result; and

an image processing means configured to:

display on a screen or a display device a simulation
image which shows a simulated trajectory of the hit
golf ball on the hole currently played,

display a predetermined region of the simulation image
a mini map which shows a downscaled image of a
whole or a part of the hole currently played together
with a state and information on the hole,

display on the displayed mini map a wind object which
indicates a wind direction and a wind velocity
according to weather information on the virtual golf
course currently played, wherein the wind object is
overlapped with the downscaled image of the whole
or the part of the hole on the displayed mini map at
a predetermined degree of transparency such that a
part of the mini map illustrated under the overlapped
wind object is visible, and

move the wind object overlapped with the downscaled
image on the displayed mini map from a first posi-
tion to a second position on the downscaled image on
the displayed mini map in a direction corresponding
to the wind direction at a velocity corresponding to
the wind velocity according to the weather informa-
tion such that the part of the downscaled image of the
whole or the part of the hole on the mini map
illustrated under the overlapped moving wind object
is visible and a size of an area that the downscaled
image is overlapped with the wind object varies.

7. The virtual golf simulation apparatus of claim 6,
wherein the controller is configured to determine progress of
a virtual golf simulation currently played according to a
simulation result, and determine a mini map among plurality
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types of mini maps each configured to show different state

and information on the hole currently played, according to

the determined progress of the virtual golf simulation,
wherein the plurality types of mini maps include:

a hole mini map showing the entirety of a corresponding
hole,

a double mini map showing both i) a portion of the
corresponding hole including a green and a specific
area adjacent to the green, and ii) a whole green area of
the corresponding hole illustrated with information on
a state of the green and separately illustrated from the
portion of the corresponding hole, and

a green mini map showing the entirety of the green
showing information on the state of the green more
concretely than the whole green area,

wherein the image processing means is configured to
sequentially display the hole mini map, the double mini
mayp, and the green mini map in a predetermined region
of the simulation image in a step by step fashion
according to the determined progress of the virtual golf
simulation.

8. The virtual golf simulation apparatus of claim 7,
wherein the controller determines the progress of the virtual
golf simulation by determining a distance between the golf
ball and a hole cup during the progress of the virtual golf
simulation.

9. The virtual golf simulation apparatus of claim 7,
wherein the image processing means is configured to display
the determined mini map in a scaled-up state or in a
scaled-down state according to a ratio of the currently
remaining distance to the initial distance on the hole cur-
rently played based on the progress of the golf simulation to
be displayed.

10. The virtual golf simulation apparatus of claim 7,
wherein the image processing means is configured to display
an animation in which the size of the golf ball is changed
according to a trajectory height of the golf ball based on the
virtual golf simulation on the displayed mini map.

11. The virtual golf simulation apparatus of claim 10,
wherein the image processing means is configured to display
an animation in which the golf ball is rotated according to a
spin property of the golf ball based on the simulation on the
displayed mini map.

12. The virtual golf simulation apparatus of claim 11,
wherein the controller is configured to calculate the size of
the golf ball so that size of the golf ball corresponds to the
flight height of the golf ball according to the trajectory of the
golf ball, and the image processing means is configured to
change the golf ball moving along the trajectory in corre-
spondence to the calculated size on the displayed mini map.
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